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Purpose: Deﬁning OA based on sophisticated imaging methods will
assist in identifying candidates with early, pre-radiographic OA for phar-
macologic treatment. However, it will also increase the total number of
persons diagnosable with osteoarthritis, with implications for projected
disease speciﬁc costs and disability. Our objective was to forecast the
number of new OA cases diagnosed among radiographic OA-free, asymp-
tomatic persons aged 55−64 years in the US.
Methods: We used NHANES III data to estimate the number of persons
60−64 years of age who were OA-free (K-L 0, no knee pain), stratiﬁed by
obesity (cut-off BMI = 30). The total population of persons 55−64 years of
age was obtained from US Census (2000) data. Annualized incidence
and progression of symptomatic OA were derived from the Johnston
County (JoCo) OA Project and calibrated to published literature. Mortality
was derived from US life tables. The number of persons with any new
diagnosable knee OA over the next 25 years was estimated using the
Osteoarthritis Policy Model (OAPol), a comprehensive computer simula-
tion model of the natural history and clinical management of knee OA. OA
cases were further stratiﬁed by severity of disease: early radiographic OA
(K-L 2) and advanced OA (K-L 3, 4). Assuming that some K-L 1 patients
have cartilage degeneration detectable by more sophisticated imaging
modalities such as MRI, we designated 50% of patients with K-L 1 as
‘pre-radiographic OA’ in the base case analysis. In sensitivity analyses
we varied that proportion from 0–100%.
Results: Among 12,995,054 OA-free persons with mean age 60, 117,781
will develop deﬁnite (K-L> 1) radiographic OA within 5 years. Assuming
50% of persons with knee pain with K-L 1 have pre-radiographic OA,
the number of incident cases will be increased 2.5 times, up to 295,875.
Assuming 100% of persons with K-L 1 have pre-radiographic OA, the
number of incident cases will reach 473,969. At 10 years, among those
who survive, the number of persons with deﬁnitive OA (K-L 2, 3, 4)
will reach 552,929, with 82,913 of having advanced OA. Adding 50% of
persons with K-L 1 to the pool of knee OA patients will bring the number
of new OA cases to 864,204. Including all symptomatic K-L1 persons will
double the number of new symptomatic OA cases to 1,175,478.
Conclusions: A substantial number of OA-free persons will develop knee
OA over time. Half of new cases over the next decade will have early
OA, detectable by MRI but not by plain radiograph. If substantial number
of these cases are diagnosed, the health care system will be further
stressed with the additional costs of OA management. Using separate
criteria for deﬁning OA and for monitoring OA progression may help to
prevent this burden.
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Purpose: To determine the associations between serum levels of vita-
min D, winter sun exposure, radiographic osteoarthritis (OA), and knee
cartilage loss cross-sectionally and longitudinally in older adults.
Methods: T1-weighted fat-suppressed MRI on right knee was performed
in randomly selected subjects at baseline (n = 978, mean 62 years, range
51−81, and 50% female) and 2.9 years later (n = 419). Knee medial and
lateral tibial cartilage volume were measured. Serum 25-hydroxyvitamin D
[25 OHD] was assessed by radioimmunoassay and radiographic OA was
assessed using the OARSI atlas.
Results: The mean 25OHD level in this sample, which is signiﬁcantly
associated with winter sun exposure, was 52.6 nmol/L at baseline (range
13 to 119 nmol/L). The mean change per annum was +0.85 nmol/L (range
−26 to +27 nmol/L). At baseline, in multivariable analysis, serum 25 OHD
was signiﬁcantly associated with knee cartilage volume at medial and lat-
eral tibial sites (b per unit: +2.1 and +2.3mm3, respectively; all P< 0.05),
so was winter sun exposure (b per grade: +28 and +54mm3, respectively;
all P< 0.05). Vitamin D deﬁciency (deﬁned as vitamin D of <50 nmol/L,
45% prevalence) was associated with moderate to severe joint space
narrowing in the medial tibiofemoral compartment at both knees, and
negatively with knee cartilage volume at both medial and lateral tibial
sites (deﬁciency vs no deﬁciency: −155 and −88mm3, respectively; all
P< 0.05). Longitudinally, vitamin D deﬁciency predicted loss of medial
tibial but not lateral tibial cartilage volume over 2.9 years, whereas
vitamin D levels as a continuous variable were signiﬁcantly associated
with change in both medial and lateral tibial cartilage volume (b per unit:
+0.05% and +0.04% per annum, respectively; all P< 0.05). Changes in
vitamin D levels were also positively associated with change in medial
tibial cartilage volume.
Conclusions: This study demonstrates signiﬁcant associations between
serum levels of vitamin D obtained mainly from sun exposure, radio-
graphic OA, and increases in knee cartilage volume which are best
observed using the whole range of vitamin D rather than predeﬁned cut-
points. This implies that vitamin D supplementation may prevent and/or
retard cartilage loss in knee osteoarthritis.
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Purpose: There are no nationwide data on coxarthrosis in Japan; hence
we are preparing a multi-center survey. Many patients are considered to
be secondary to acetabular dysplasia in this country. Thus, we will include
not only roentgenographic stages of coxarthrosis, but also indexes of
acetabular dysplasia as assessment content. Because of the need for
reliable data, we conducted this preliminary study of observer agreement
on these items.
Methods: Study 1: One of the authors collected radiographs of the
hip joints of 8 patients with various ﬁndings of coxarthrosis. A set of
duplicated ﬁlms were sent to 12 institutions. At each institution, one of the
authors evaluated the stage of coxarthrosis and calculated ﬁve indexes of
acetabular dysplasia, namely the acetabular angle, the center-edge (CE)
angle, the acetabular roof obliquity, the acetabular head quotient (AHQ),
the approximate acetabular quotient (AAQ).
